METHODS: Two men with non-mosaic KS and azoospermia underwent microTESE. The SFTs were divided into DSFTs or CSFTs under the operating microscope at the time of surgery. Single cell suspensions were prepared from the DSFTs and CSFTs followed by preparation of libraries for single cell sequencing with 10X Genomics chromium system. Reads were aligned with STAR aligner, normalized with Limma, and analyzed with Seurat v2.0. Single tubules were stained with antibodies against UTF1 and SOX9.
INTRODUCTION AND OBJECTIVES: Surgical sperm retrieval among men with non-obstructive azoospermia (NOA) is reliant upon intra-testicular heterogeneity. Despite widespread defective spermatogenesis, rare dilated tubules maintain spermatogenesis. The mechanisms preserving spermatogenesis are unknown. In this study, we aimed to assess differentially expressed genes contributing to dilated tubules.
METHODS: Testis biopsies from 2 men with NOA, Sertoli cell only, and a genetic diagnosis of Klinefelter Syndrome (KS) were acquired at the time of microTESE. Tubules were divided into dilated or collapsed tubules under the operating microscope. 10X Genomics chromium droplet-based single cell RNA sequencing was performed. Reads were aligned with STAR aligner, normalized with Limma, and analyzed with Seurat v2.0. GO analysis was performed using GOrilla.
RESULTS: 20,207 reads were mapped for each specimen to GRCh38. Non-linear dimensionality reduction identified 18 clusters of cells, figure 1 . A pooled analysis revealed 81 commonly differentially expressed (DE) genes between collapsed and dilated tubules. Several differentially expressed genes are known to be involved in cell stress response such as: GSTA1, GSTP1, TNFAIP3, CLU, RPL41, MIR22HG, DDIT and EIF1. IGFBP5 is a pro-fibrotic factor and induces extracellular matrix production and may play a key role in KS testicular fibrosis. Differentially expressed genes previously shown to impact gonad development or fertility include: TSPY, SOD2, DNAJA1, and EIF4A3. GO analysis revealed negative mRNA metabolic regulation and catabolic mRNA metabolism; RNA binding was identified to be the single most aberrant function, extracellular exosomes and large ribosomal components were most abnormal. Tomoki Takeda*, Yatomi City, Aichi, Japan; Shoichiro Iwatsuki, Satoshi Nozaki, Nagoya, Japan; Hiroki Kubota, Yatomi City, Aichi, Japan; Hiroyuki Kamiya, Shoichi Sasaki, Yukihiro Umemoto, Takahiro Yasui, Nagoya, Japan INTRODUCTION AND OBJECTIVES: Patients with obstructive azoospermia (OA) can be treated by microsurgical epididymal sperm aspiration (MESA) or testicular sperm extraction (TESE), both of which have favorable sperm retrieval outcomes. Although spermatogenesis in patients with OA is thought to be unimpaired, the effect of long-term seminal tract obstruction on spermatogenesis has not been reported. Therefore, we investigated the relationship between the duration of seminal tract obstruction and the number of intratubular cells in patients with OA.
METHODS: The study population consisted of 5 post-vasectomy patients and 5 patients with congenital bilateral absence of the vas deferens (CBAVD) who underwent MESA between January 2004 and August 2017. Median duration of seminal tract obstruction was 20 years. Patients were classified into the following 2 groups: group A (n ¼ 5), < 20 years of obstruction; and group B (n ¼ 5), ! 20 years of obstruction. The duration of the seminal tract obstruction in patients with CBAVD was defined as their current age minus 13 years (mean age of spermarche). Mean age of groups A and B was 42.2 years (SD ¼ 12.5) and 43.8 years (SD ¼ 12.7), respectively. The number of Sertoli cells, spermatogonia, spermatocytes, round spermatids, and elongate spermatids (or spermatozoa) was counted in the testicular biopsy specimens for each case by observing five randomly selected cross sections of seminiferous tubules. Furthermore, the area of the seminiferous tubules was measured and the density of each cell per unit area was calculated. The density of each cell was compared between groups A and B.
RESULTS: In groups A and B, the density of the Sertoli cells was observed to be 8.4 AE 2.7 and 6.3 AE 2.7, spermattogonia was 24.4 AE 58.0 and 19.6 AE 4.2, spermatocytes was 31.2 AE 8.5 and 30.2 AE 10.8, round spermatids was 18.4 AE 13.5 and 16.8 AE 10.9, and elongate spermatids was 17.2 AE 9.5 and 10.3 AE 7.1 (Â10 -4 /mm 2 ), respectively. A statistically significant difference between the density of the elongate spermatids in groups A and B was also observed.
CONCLUSIONS: In this study, a decrease in elongate spermatids was observed if the duration of the seminal tract obstruction was long. The findings suggested that long-term seminal tract obstruction prevented the survival of intratubular cells.
Source of Funding: none

MP60-09 DECREASED EXPRESSION OF P-TYPE ATPASES DURING PUBERTY IN RAT CRYPTORCHID TESTES AND ITS RELATION TO THERMAL ENVIRONMENTS
Shoichiro Iwatsuki*, Yukihiro Umemoto, Tomoki Takeda, Satoshi Nozaki, Takahiro Yasui, Nagoya, Japan INTRODUCTION AND OBJECTIVES: Testes dramatically change their function and initiate spermatogenesis at puberty. Cryptorchidism may cause spermatogenic failure; however, the molecular mechanisms that occur in cryptorchid testes during puberty are not well known. This study aimed to identify downregulated genes in cryptorchid testes during puberty and to evaluate the relationship between these genes and thermal environments.
METHODS: To establish a cryptorchid rat model, flutamide (7.5 mg) was intra-abdominally injected into a pregnant rat for 7 days from the 14th to the 20th day of gestation. Of the male offspring, a 4-week-old pubertal rat with unilateral cryptorchidism was sacrificed and gene expression, which decreased in undescended testes when compared to contralaterally descended testes, was identified using DNA microarray analysis. Using this result, we screened for decreased gene function by referring to the InterPRO database. Next, we evaluated the expression of these downregulated genes under different thermal environments. Mouse Sertoli cells (TM4), Leydig cells (TM3), and spermatogonium (GC1) were cultured at 35 C and 37 C for 3 days. The expression levels of the downregulated genes were measured by reverse transcriptase polymerase chain reaction (RT-PCR).
RESULTS: DNA microarray analysis identified 213 genes with decreased expression levels in undescended testes. The InterPRO database revealed that out of these 213 genes, the function of the 3 Ptype ATPases (Atp1a4, Atp2c1, and Atp10a) was significantly decreased. RT-PCR analysis of the testicular cell lines cultured at different temperatures revealed that the expression levels of Atp1a4, Atp2c1, and Atp10a in TM3 and GC1 cells, but not TM4 cells, at 37 C were significantly lower than that at 35 C ( Figure) . CONCLUSIONS: This study showed decreased expression of the P-Type ATPases in pubertal undescended testes, which may be caused by high temperatures. Hence, it is likely that impaired expression of P-type ATPase may cause spermatogenic failure in cryptorchid testes.
Source of Funding: none
MP60-10 IN VITRO PROPAGATION OF XXY AND XY SPERMATOGONIAL STEM CELLS FROM NON-MOSAIC HUMAN KLINEFELTER (XXY) SYNDROME TESTES
Hooman Sadri -Ardekani*, Guillermo Galdon, Nima Pourhabibi Zarandi, Mark J. Pettenati, Stanley Kogan, Anthony Atala, Winston-Salem, NC INTRODUCTION AND OBJECTIVES: Klinefelter Syndrome (KS) is characterized by masculine phenotype, supernumerary sex chromosomes (47 XXY) and impaired fertility due to loss of Spermatogonial stem cells (SSC) starting at the onset of puberty. To understand this process and find new therapies, it is critically important to develop a culture system for KS testicular cells. We have recently established an in vitro culture of mouse KS SSC. The objective of this study is to translate the in vitro propagation system using human KS testicular cells for future clinical application.
METHODS: Cryopreserved testicular tissue form KS patients enrolled in our experimental testicular tissue bank at Wake Forest Baptist Health were isolated and cultured in enriched Stempro medium. Propagated cells were characterized using quantitative reverse transcriptase (RT)-PCR, digital RT-PCR, Flow Cytometry, and X/Y chromosome DNA FISH staining of CD9þ Magnetic Activated Cell Sorting (MACS) spermatogonia.
RESULTS: Preliminary data culturing testicular cells from two non-mosaic 47XXY patients (13 and 15 years old) showed viable testicular cells up to 80 days in culture with over 2.5-million-fold increase in total cell number. Characterization of propagated KS testicular cells confirmed the presence of undifferentiated Spermatogonia during the culture. Flow-Cytometry analysis revealed a subpopulation of enriched SSCs (HLA-ABC-/CD9þ CD49fþ), around 10%. FISH staining showed that most of the cells in culture presented XXY chromosomes ( Figure 1A-C) , however in later passages ( Figure 1B-C) a small population of XY cells appeared in the culture.
CONCLUSIONS: This is the first report of isolation, propagation and characterization of human KS Spermatogonial stem cells. Our data shows that during in vitro culture of non-mosaic trisomy human XXY testicular cells, a population of cells appear to lose the extra sex chromosome. These findings may lead to new therapeutic options for KS patients suffering infertility. The ultimate goal will be using the propagated cells in this culture for in vivo (SSC transplantation) or in vitro (3D testicular organoid system) methods of spermatogenesis. 
MP60-11 HUMAN TESTIS-SPECIFIC ACTIN CAPPING PROTEIN b3 AS A POSSIBLE BIOMARKER FOR MALE INFERTILITY
Shinichiro Fukuhara*, Tetsuji Soda, Yusuke Inagaki, Norichika Ueda, Hiroshi Kiuchi, Yasushi Miyagawa, Norio Nonomura, Suita, Japan INTRODUCTION AND OBJECTIVES: The testis-specific a subunit of capping protein (CPa3) was previously identified in human, and mutations in the cpa3 gene in mouse were shown to induce malformation of the sperm head and male infertility. However, CPb3, which is considered to be a heterodimeric counterpart of CPa3, has been neither characterized in human nor reported in association with male infertility. The objective of this study is to investigate if CPb3 is involved in human spermatogenesis and male infertility. METHODS: To confirm the existence of CPb3 in human testis, fresh semen samples from proven fertile men were analyzed. To investigate protein expression during spermatogenesis, cryopreserved testis was examined by immunofluorescent analysis. To assess the association of CP with male infertility, we compared protein expression of human CPa3 (hCPa3) and hCPb3 using immunofluorescent analysis of cryopreserved sperm between men with normozoospermia (volunteers: Normogroup, n¼20) and infertile men with oligozoospermia and/ or asthenozoospermia (OþA group, n¼21).
RESULTS: RT-PCR showed that mRNA of hcpb3 was expressed exclusively in testis. At each step during spermatogenesis, the cellular localization of hCPb3 changed dynamically. Double-staining analysis revealed that hCPa3 localization was identical to hCPb3 at every step in the spermatogenic cells. The percentage of abnormal
